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S! (£1) 

20 a 29,000 s 

15 a 15,000 S 

0 21 0 ® 

8 m 365.000 S 



[mm 409,000 

li^e^ 204,500 m 

1. fi^A1-SA11Ai(£a)_1^ 
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^ H^^.5L^(transposon)3q- Cre/loxP ^<=»1^ i^fl^-^Csite-specif ic 

recombination) -^^^ ^l-^^H. ^--^^^ -d^^^^ -fl^^ -1 

^Sl- ^ol^* >11S*>^ 13-^<^1 ^4^V7fl^ x.>?1 (selectable 

marker)^ loxP ^^(loxP site)* 7}^A Cre -1^3^ 

.g^^^lol ^^^^^ 7^]7]^o_^^ ^^^7} ^a^^ ^l^Sl: €<=»1^§ 4^^^ 

^oj^V^ (3) AiS. rl-^ ^d^ ^V^l: 7m '^^-^^1^ ^^1^ 

(4) >S-7l <S--S:^H1 Cre ^^^m* S-^*V<=^ ^ loxP ^V'^'l^ 
;^171^V^ ^ (5) ^71 <^-^^fl -a^7> ^171^ ^o]^^] ^71 (3) ^ (4) «d: 

S. 2 

E.^.i.3L^, Cre/loxP ^fl^^ 



37-3 




1020020009647 



^;^>: 2002/11/30 



£^^15.^4 C r e / 1 ox 



p ^o]^ 7fl2:^ ^,3-^^ o]^^^ <^^n^ 



^^7\ ^171^ ^l^S^ ^'^'l^ ;(llS«j-^{CONSTRUCTION OF NOVEL STRAINS CONTAINING 
MINIMIZING GENOME BY Tn5-C0UPLED Cre/loxP EXCISION SYSTEM} 

£ 1^ H^>.5L^ TnKGloxP ^ TnCloxP^ ^ ^''l^- 
£ 2^ TnKGloxP ^ TnCloxP* o]^^^ ^^^^7> ;*ll7l^ 

<^^n]% ^fe tfl:g-5(^.co//>># ^IS^V^ ^^1^- 

£ 3^ tfl;9-5 711^ xfl^ TnKGloxP ^ TnCIoxP^ 7>^t!: M"^^ ^^1 

S. 4^ TnKGloxP^ TnCloxP» <^1^^«=^ 

<gA^^j(isi ^iTi^vfe ^]7]% <^^m ^7]"^^ ^^1^ 

<5> ^ loxP E^^5L§(transposon). ^ Cre/loxP ^-^l ^<=>1^ ^11 

2:^(site-specific recombination) -<^^* ^l^^M "S^^^^ ^^^7} ^1^3 
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<^7^: 2002/11/30 

^1020020009647 s • 

(selectable marker)^ loxP ^^(loxP site)* 7>^ -^-.i^^^ Cre -1^ 

<6> Cre/loxP ^<^1^ ^112:^ ^<3-^* *=*l-^^>*^ tfl^g-^C^. cr^i/) 

^^^l^i ;^171§>71 ^^flAife pfl ^-^44 Bl-^^ ^B^Ctargeting vector)* A 

2.^}5L, PCRCpolymerase chain reaction)^ ^^^}^-\ ^>fe ^^^<=>1 
m ^ -J^^ -a-<a€ ^ ^fe tfltb 7l#£ <:'1^1 € ia>7> SI 

o.t+, Cre/loxP ^<=>H ^^fl^^lJ-^^ ^^1 ^V-^^V^ ^1^^^ '^^^^^ 

<7> ^ ^tg^, pfl ^^Al u>r|. Bl-;^^ ;^l2:*>ji PCR^ ^^^H*:*) 

Aji- igA^^l ;^171 nj-^* 7fl^*H. :6^>.3£^3il- Cre/loxP -^^ ^<=>1^ A 

;^1^«>^ ^^^^ ^t^. 

<8> ^ ^J:^^ Cre/loxP ^<^1^ ^fl^^ 

m^^A ^171€ i^Hl: ^<^1^* ^^^^ ''''^ ^ 

^ x^V^l^V loxP 7>^ ^ ^71 ^^^S.^^ Cre ^^^B^l: <=>l-§-*>^ 
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<9> ^ ^^^^^ '^^-S^l ^1^^ ^1^^^ ^""^^^ ^^U-^^ 
<io> (1) loxP -^it -V^* ^ ^1S^>^ ^ 

<12> (3) PI s^<^\:^] ^^£^^(P1 phage transduction)^ ^7] ^ ^^ 

(4) ^71 <3--q^Hl Cre ^^^1^ ^ loxP ^>-l^ ^^^-^^ 

<i4> oil- '^^q]*! -i^^V^ 

^71 (1) ^;^H ^<H^i, ^ H^^i^^ t^^ ^dt -V^* 7> 

;.laL 9XtJt. ^ ^^]6iHAife ^71 ^ S^^.5£^^SAi TnKGloxPS^ 

TnCloxP* AV-§-^}^rV. TnKGloxP^ loxP ^^(SEQ ID N0:4)^ ^d^ ^H^-^i 

KmR(7>M-T3l-ol-^0 y^^^ ^^A; kanamycin resistant gene. SEQ ID N0:5) ^ GFP(^€- ^ 

«^€-B-^^> ; Green Flurolecent Protein. SEQ ID N0:6)« 7}^]JL ^ . TnCloxP 
^ loxP ^^(SEQ ID N0:4)5q- pV^SS-^-I CmR(#S.^^v1^ -e-^^>; 
chlroramphenicol resistant gene. SEQ ID N0:7)-i: 7>^1 JI 9X 
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^ ol^^^Couter end transposase recognition sequence ; OE sequence)* 7}^]^ 9X 
o]^^ SEQ ID N0:3(5'-ctgtctcttatacacatct-3') ^ <=>1^ ^^^^''A ^"Tt 
(5' -agatgtgtataagagacag-3' )■& ^fe-^^. 

^, H^^i^ TnKGloxPfe -i^<^ 197fl^ <g7l^os. o]^6]^ ^^K^ -J^ 
^^(OE sequence)* 7>xH loxP -d^-V^^^i ^ ^^^V ^ GFP ^^^>* £ 

^^H. S^-S^ TnCloxPfe -i^<=fl 19711^ <g7l^^S. ol^ol^ ^^1:^. -J^^ 
^» 7V:^H. loxP ^d^^>?1^^^ CmR -H-^d^V* ^^tt^. ^1 ^' ^^^^ 

J:^ -d-^^^ -^d^* ^1^^^ m^-s^^ ^lS^^<^1^i 

<17> ^71 TnKGloxP^ TnCloxPfe pTnKGloxP ^^1^ pTnCloxP ^BlS^B] PGR 

<i8> ^ ^^Ic^H 14s ^. ^71 H^>.i^ TnKGloxP^ TnCloxP-gr t^-^^ ^ 

<19> J^.^, >a-7l E^^iiS.^ MGloxP^. 

^7}oM* o]^t}c^ GFP -H-^;^}. ^d^^ KmR ^ loxP pKKloxP ^B^c^ll 

pKGloxP* >ll2:«>fe 

<2i> ^71 pKGloxP ^B^ofl ;(1R>^^* ^el^H, KmR. GFP ^ loxP DNA 2: 
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<22> ^7}o}^^ ol-g-^l-c^ ^7] ^^n^ DNA 2:^* pMODTM<MCS> -J"^^ 

^>o^ pTnKGloxP ^l^^V^ ^^1. ^ 

>a-7l pTnKGloxp PCR ^^^f]^ ^^^V^ ol^o^::.!^ ^IS^J-^^S 

<24> SE^, ^^71 e^:ii3E.^ TnCloxP^, 

<25> CmRsq- loxP pKCloxP ^B^o,] A^^^* ^]^^}<^, Cr^^ loxP 

^fe DNA 2:^21-^ ^Bl^ ^^1. 

<26> ^7\o}Am: ^\-%-^}'^ DNA pM0DTO<4SCS> ^^<^ 

pTnCloxP ^5^1, ^ 

<27> ^71 pTnCloxP PCR ^^3^171^ <^l^<=>1^1fe ^12:13-^^3. 

<28> ol^q. ^^^S. TnKGloxP ^ TnCloxP^ <§7lAi^^ t:}-^!^!- 

<5l* SEQ ID SEQ ID N0:2<^1 4^^^^. 

<29> TnKGloxP *^7lAi^ 

<30> 1 attcaggctg cgcaactgtt gggaagggcg atcggtgcgg gcctcttcgc tattacgcca 

<3i> 61 gctgtctctt atacacatct caaccatcat cgatgaattc gagctcggta cccgggttga 

<32> II <r- OE sequences H 

<33> 121 actgcggatc ttgcggccgc aaaaattaaa aatgaagttt tgacggtatc gaaccccaga 

<34> II KmR 

<35> 181 gtcccgctca gaagaactcg tcaagaaggc gatagaaggc gatgcgctgc gaatcgggag 
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<36> 241 cggcgatacc gtaaagcacg aggaagcggt cagcccattc gccgccaagc tcttcagcaa 
<37> 301 tatcacgggt agccaacgct atgtcctgat agcggtccgc cacacccagc cggccacagt 
<38> 361 cgatgaatcc agaaaagcgg ccattttcca ccatgatatt cggcaagcag gcatcgccat 
<39> 421 gggtcacgac gagatcctcg ccgtcgggca tccgcgcctt gagcctggcg aacagttcgg 
<40> 481 ctggcgcgag cccctgatgc tcttcgtcca gatcatcctg atcgacaaga ccggcttcca 
<4i> 541 tccgagtacg tgctcgctcg atgcgatgtt tcgcttggtg gtcgaatggg caggtagccg 
<42> 601 gatcaagcgt atgcagccgc cgcattgcat cagccatgat ggatactttc tcggcaggag 
<43> 661 caaggtgaga tgacaggaga tcctgccccg gcacttcgcc caatagcagc cagtcccttc 
<44> 721 ccgcttcagt gacaacgtcg agcacagctg cgcaaggaac gcccgtcgtg gccagccacg 
<45> 781 atagccgcgc tgcctcgtct tggagttcat tcagggcacc ggacaggtcg gtcttgacaa 
<46> 841 aaagaaccgg gcgcccctgc gctgacagcc ggaacacggc ggcatcagag cagccgattg 
<47> 901 tctgttgtgc ccagtcatag ccgaatagcc tctccaccca agcggccgga gaacctgcgt 
<48> 961 gcaatccatc ttgttcaatc atgcgaaacg atcctcatcc tgtctcttga tccactagat 
<49> 1021 tattgaagca tttatcaggg ttattgtctc atgagcggat acatatttga atgtatttag 
<50> 1081 aaaaataaac aaataggggt tccgcgcaca tttccccgaa aagtgccacc tgcatcgatg 



<52> 1141 aattgatccg aagttcctat tctctagaaa gtataggaac ttcgaattgt cgacaagctt 
<53> 1201 gatctggctt atcgaaatta atacgactca ctatagggag accggaattc attatttgta 
<54> GFP 
<55> 1261 gagctcatcc atgccatgtg taatcccagc agcagttaca aactcaagaa ggaccatgtg 



<51> 



KmR 



37-9 





1020020009647 



%^ <^^7^: 2002/11/30 



<56> 1321 gtcacgcttt tcgttgggat ctttcgaaag ggcagattgt gtcgacaggt aatggttgtc 
<57> 1381 tggtaaaagg acagggccat cgccaattgg agtattttgt tgataatggt ctgctagttg 
<58> 1441 aacggatcca tcttcaatgt tgtggcgaat tttgaagtta gctttgattc cattcttttg 
<59> 1501 tttgtctgcc gtgatgtata cattgtgtga gttatagttg tactcgagtt tgtgtccgag 
<60> 1561 aatgtttcca tcttctttaa aatcaatacc ttttaactcg atacgattaa caagggtatc 
<6i> 1621 accttcaaac ttgacttcag cacgcgtctt gtagttcccg tcatctttga aagatatagt 
<62> 1681 gcgttcctgt acataacctt cgggcatggc actcttgaaa aagtcatgcc gtttcatatg 
<63> 1741 atccggataa cgggaaaagc attgaacacc ataagagaaa gtagtgacaa gtgttggcca 
<64> 1801 tggaacaggt agttttccag tagtgcaaat aaatttaagg gtaagttttc cgtatgttgc 
<65> 1861 atcaccttca ccctctccac tgacagaaaa tttgtgccca ttaacatcac catctaattc 
<66> 1921 aacaagaatt gggacaactc cagtgaaaag ttcttctcct ttactcattt tttctaccgg 
<67> 1981 tacccgggga tcctctagag tcgacctgca ggcatgcaag cttggcgtaa tcatggtcat 
<68> 2041 agctgtttcc tgtgtgaaat tgttatccgc tcacaattcc acacaacata cgagccggaa 
<69> 2101 gcataaagtg taaagcctgg ggtgcctaat gagtgagcta actcacatta attgcgttgc 
<70> 2161 gctcactgcc cgctttccag tcgggaaatc caagggcgaa ttcgagctcg gtaccgggcc 
<7i> GFP " 

<72> 2221 ccccctcgag ggacctaata acttcgtata gcatacatta tacgaagtta fattaagggt 



<74> 2281 tccggatcct ctagagtaga cctctagagt cgacctgcag gcatgcaagc ttcagggttg 
<75> 2341 agatgtgtat aagagacagc tgcattaatg aatcggccaa cgcgcgggga gaggcggttt 
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<76> II <- OE sequences -»• II 

<77> 2401 gcgtattggg cgctcttccg cttcctcgct cactgac 

<78> TnCloxP <S7H^ 

<79> 1 attcaggctg cgcaactgtt gggaagggcg atcggtgcgg gcctcttcgc tattacgcca 
<80> 61 gctgtctctt atacacatct caaccatcat cgatgaattc gagctcggta ccgcaaaaat 
<8i> 11 <- OE sequences -^W II <- CraR 

<82> 121 taaaaatgaa gttttaaatc aatctaaagt atatatgagt aaacttggtc tgacagttac 
<83> 181 caatgcttaa tcagtgaggc accaataact gccttaaaaa aattacgccc cgccctgcca 
<84> 241 ctcatcgcag tactgttgta attcattaag cattctgccg acatggaagc catcacagac 
<85> 301 ggcatgatga acctgaatcg ccagcggcat cagcaccttg tcgccttgcg tataatattt 
<86> 361 gcccatggtg aaaacggggg cgaagaagtt gtccatattg gccacgttta aatcaaaact 
<87> 421 ggtgaaactc acccagggat tggctgagac gaaaaacata ttctcaataa accctttagg 
<88> 481 gaaataggcc aggttttcac cgtaacacgc cacatcttgc gaatatatgt gtagaaactg 
<89> 541 ccggaaatcg tcgtggtatt cactccagag cgatgaaaac gtttcagttt gctcatggaa 
<9o> 601 aacggtgtaa caagggtgaa cactatccca tatcaccagc tcaccgtctt tcattgccat 
<9i> 661 acggaatttc ggatgagcat tcatcaggcg ggcaagaatg tgaataaagg ccggataaaa 
<92> 721 cttgtgctta tttttcttta cggtctttaa aaaggccgta atatccagct gaacggtctg 
<93> 781 gttataggta cattgagcaa ctgactgaaa tgcctcaaaa tgttctttac gatgccattg 
<94> 841 ggatatatca acggtggtat atccagtgat ttttttctcc attttagctt ccttagctcc 
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<95> 



901 tgaaaatctc gataactcaa aaaatacgcc cggtagtgat cttatttcat tatggtgaaa 
<96> 961 gttggaacct cttacgtgcc gatcaacgtc tcattttcgc caaaagttgg cccagggctt 
<97> 1021 cccggtatca acagggacac caggatttat ttattctgcg aagtgatctt ccgtcacagg 
<98> 1081 tatttattcg gcgcaaagtg cgtcgggtga tgctgccaac ttactgattt agtgtatgat 
<99> 1141 ggtgtttttg aggtgctcca gtggcttctg tttctatcag catcgatgaa ttgatccgaa 
<ioo> CmR " 

<ioi> 1201 gttcctattc tctagaaagt ataggaactt cgaattgtcg acaagcttga tctggcttat 
<102> 1261 cgaaattaat acgactcact atagggagac cggaattcga gctcggtacc gggccccccc 
<103> 1321 tcgagggacc \.2.ataacttc gtatagcata cattatacga agttatattz agatcctcta 
<104> 11^ loxP^^ 

<105> 1381 gagtcgacct gcaggcatgc aagcttcagg gttgagatgt gtataagaga c^tgcatt 
^^Qg^ II <- OE sequences H 

<107> 1441 aatgaatcgg ccaacgcgcg gggagaggcg gtttgcgtat tgggcgctct tccgcttcct 
<108> 1501 cgctcactga c 

<io> ^7lta- -^^l ^ f m<ffl=i.£*«« loxP OE sequence, 

M ^^A. GFP*^-> 9! « *^^> ^^^^ "^^"'"^ ^"'^ 

ol« ;«11^tV vfu,;.! «>M- "1^^ '3^1^> ^"8 ^l*"^ 
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^.}o]6^ ^^l^m^i ^-l"! ^^^^^1 ^-^^ 

<iio> ^7] (2)^^'^] 9X<^^^, ^ TnKGloxP^q- TnCloxP<^ 

3L^^^ S.^^3L#^ ^'S-^'?! '^SijeS.S.Bll^^l'aCelectroporation) 
^Vo^ r^-^' ^^<^] ^l^Sl- ^^^^1^ ^^^"^ 

^o]^ vflo^ E^^i^ -a-sa^^i* ^^tbT^i-. ^. ^^s^^ 71^^ 

*S§VJ1, 5^ ^fl-^^i^ <goi ^^<^^ Mg2+ ol^o] S:d-S> 

7>;^ls.^. ^71 ^19 ^. ■5^* 7>M-i^><^m «fl^1 

nfl^H-^i ur<3=*H m^i^^<5l 't*?^^ ^ 

<5l *>M-^ E^^zi^ >a-«a^ ^-1^ l:SlE(southern blot) €r^-^S.. nsl^l 
^^1^ PCRCarbitrary PCR)^ 

<iii> ;a-7l (3) ^71 ^1^8^ ^'^l^ 

^ ^Vm- ^<^^V(donor)S. «>31 r:^^ ^o^>^>(recipient)S. ^^^^ PI ^ 
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oil ^^l^l^rV. ol loxP ^^fe ^^l^V^^ ^>^«=>> tt^. 

<ii2> ^71 (4) 9X^^^. ^ol^ ifls pTSCre H<g ^l^J o.^.^ . 

7l§>Ji;=^V "^-^-^^ *'<i= ^^^S.^^ ^l^Sl- €<=>1^ -S^-^^l 
Cre -^^a^ ^^tb^. ^. PTSCre ^^^B:l<=>fl §^11*V^ Cre -fr^^Vfe ^m^^- 

AH^^ HS2.Bl(Ptet)«^l €42:^ ^H-S. pTSCre «J:^^Bl7> H<a^ ^ 

oi^l, §S.S.^mel-A>^m^^l ^n^^ «r<>«H Cre ^€^15^ Cre 

DNA JliCCre Recombinase)* «>1 ^. Cre DNA ;^1l2:tJL^^ ^7] ^ 

loxP ^ol^-^S. ^^*H loxP» ^t^V^ ^1^*>^. ^ 

<ii3> oH ci^c^. ^ «^^cfl 4^ -^71 ^:^H '^^-^^l ""^^ 

7> ^71 (3) ^ (4) ^^1* -i^^H ^^^^^ ^^^1 

Ai ojo^s. 2 7ii# -^d^^M, ^71(3) ^<=>1 PI ^'^v^i ^^^ss^^i 

SI <g>^^S. -g-^Al?^ ^7] ^ 7m €<^1^^ ^171€ ^^^J:^ >il7l^^7> ^<^1 

7l PI ^^^'Q^l €*>fe -a^^ PI ^«^^>(recipient) ^ 

-^d^ ^>7S* ;»fl2:-^(homologous recombination)^>*=»^ /^l 7] t!ri=1- . 
<114> ^ ^7] tii\^ t^'^^i 
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E. coli)^ AV-g-^^o.^. ^71 ^^^^^^ Tn5» 71^5. ;^1^«V^4. Tn5^ 
<^^^ ^S3<^1 7>^tt ^-^^ ^ulSjcH o^o.^(Berg. D. D.. and M. M. 

Howe. 1989. Mobile DNA. American Society for Microbiology. Washington. D.C.). Cre 
DNA ^ loxP ^J^^'^^ '^'l* ^V'^*^^ J^NA ;^B2:^ «J:-€-^ 

«Vfe ^^S. :e.iSl<H ^ii|-(Abremski . K. . HoessR.. and Sternberg, N. 1984. Studies 
on the properties of PI site-specific recombination. Cell 32. 1301-1311). PI 
^o}^]^ ^^^^ ^1^^*"^! ^^^^^ ''^^''^ 

$(k^5L ^^B^^ ^t:1-(Watanabe. T. . Furuse. C. and Sakaizumi . S. 1968. Transduction 
of various R factors by phage-Pl in Escherichia coli and by phage P22 in 
Salmonella typhimurium) . ZL^-^. ^ H^^^^ofl loxP ^^^^^^ -^ 

<^^^ "J^^ ^^1^ ^^sa^l^lJi. PI 4<^V;^1 ^^^^^-fr ^1^*V<=^ 2711^ 

loxP ^41* ^"^ '^'^^^Hl «<3-^^^^ ^^l^VTfl ^^^^r^l^l^ ^^Hl Cre 

^4 HOjAl?^ Cre DNA ^S.^ ^^^l^J^S.^. 2 7ll^ loxP "S^^^ 

^^o] j^]7\^ Afls.^ €<^1^» 7^^!: 

<115> o1§V, ^ ^^HHl ^^^1*1 ^ ^^^'^'l 

<116> ^^lofl 
<117> '^Alofll 

<ii8> cff^^ ^-^^/^ S/^^ "^^M ^/^^^ TnKGloxP^ TnCloxP^ 
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^^ <^7^: 2002/11/30 

020020009647 

S. 1^ ^-a^^ TnKGloxP^^ TnCloxP* ^^^^ TnKGloxP^ 

KmR. GFP (pGFPuv. Clontech. Palo Alto, CA) loxP 7}^]3L 9X^^ , TnCloxP^ 

loxP 7V.l^ ^71 ^ -^^^ 19 

cg^^^og ol^ol^ J:4i(Epicentre technologies. Madison. WI) "^l^^^* ^V^^l 
jl sarV. £ 2-flAi ^ ^fe ^<='l. M^^S^ TnKGloxP^ TnCloxPfe 
pTnKGloxP ^^^^ pTnCloxP m]^^^] ?CR^-%-^ ^ 
<i20> ^71 PTnKGloxP ^^-^ ^^^^^ ^1^^^^. ^-d. PGR ^>^^ 

<:«^ (FP -SV^^m EcoRI ;^ms:4i(New England Biolabs. Beverly. MA)* <=>l-^^«=^ 
^^tt ^. Bl7M;^l(New England Biolabs. Beverly. MA)» <=>l-§-*M ^^1 GFP -B-^^>» 
EcoRI ^1tt5:^<=fl 51§>«^ ^^(linear)^ W^q- loxP 

pKKloxPCMichael D. Koob. et al. 1994, In vivo excision and amplification of large 
sep^ent of the Escherichia coli genome. Nucleic Acids Reserch 22(12). 2392-2398)^ 
Blofl ^g-sa^H ^fl^^ ^1^^^ ^' P'^Gl^^^ ^^*>^^. pKGloxP ^ 

Bl» Notl/Xbal (New England Biolabs. Beverly. MA) « -^^^^^ 

GFP ^^^} loxP ^fe 2.2 kb 3.7]^ DNA 2:4^ ^^1^ ^ ^. ^^7^1* 

ol-§.^Vc«^ >a-7l ^^n^S. DNA 2:2^-^ BamHKNew England Biolabs. Beverly. MA) 
S. pMOimi<MCS> (Epicentre technologies. Madison, WI)^^^«='fl -^-Sa^H 

pTnKGloxP :^lS«l-^t:1-(S. 1 %S). 

<121> ^7] pTnCloxP ^^"^^^ ^llS^V^^. CmR^^ loxP 

pKCloxP(Michael D. Koob. et al, 1994. In vivo excision and amplification of large 
segment of the Escherichia coli genome. Nucleic Acids Reserch 22(12) .2392-2398) ^ 
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Bl» Notli^ BamHI ;^RVs:4.(New England Biolabs. Beverly. MA)* <='1^*H ^^^>^ . 
Or^, loxP 1.2 kb ^71^ DNA ^ ^. ^ Wl* ->^*H 

>a-7l DNA Baafll ^RV^4.^ pMOD™<MCS> ^B^^fl Ag-oj^><^ 

pTnCloxP :*ll2:«>^ms- 1 %^). 

^71 pTnKGloxP PTnCloxP PCR^V<^ ^^^^^ TnKGloxP^ TnCloxP* 

;^l2:^V^x:f, ^71 PCRofl AV-g-^V H^^ol^fe pMOIXMCS>FP-l(SEQ ID N0:8)3i|- pMOD<^CS> 
RP-1(SEQ ID N0:9)<='H. ^ '§7lAi^^ t]r-^^r 
<123> pMOD<MCS>FP-l ; 50ATTCA(X5amiCAACTGT-3(C 
<124> pMOD<MCS>RP-l : 5 ^: -TCAGTGAGCGAGGAAGCGGAAG-3 (Z: 

<125> ^Al<m 2 

M B^/o;^'^ S W S/^^ -^^/^ ^ ^ 

<U7> 500 ng^ TnKGlorf'^ 500 ng^ MloxP* 4^ 10 1^5 ^fliid unit /M) 
^ DDWCDouble Distilled Water)^ * 20 utS. "JS ^*(25 V)'^M 30 

Bacterial electro-transformation and Plus Controller Instruction Manual. Cat.No 
165-2098 ; Thompson. JR. et al. An improved protocol for the preparation of yeast 
cells for transformation by electroporation. Yeast 14, 565-571 (1998) ; Grant. SG. 
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et al. Differential plasmid rescue from transgenic mouse DNAs into Escherichia 
coli methyllation-restriction mutants. Proc. Natl. Acad. Sci . USA 87. 4645-4649 
(1990)]* ^^V<:'^ 1 S^>.a^* MG1655 ^^(^^^^ ^^^^ 

^)vflS. o]^^ «r^«>7l m LBull;^Utryptone 1%. yeast extract 

0.5%. NaCl 0.5%)* ^\^^\^^. ^^1 ^H^H^l ^g^^ "l^^^ ^"^"^^^ 

%^^^sioi tfl^5 ^^1^ ^ ^ 

^i^ol ^<a^ zl-zt^ tfl^^ ^o]^^ ^^^iS.^<^] ^^m^ KmR CmR ^^^> 
^^ofl 7}^-}o]^ m^^^ 7}^]B.^, 7\^^\o]^ 

#5.^3^^^ «fl^H^^ -^d^^VSSl^. ^. MG1655 ^S. ^ 

m^^^S^* -i:&iS(Southern blot) ^^-^* ^^V'^^ ^-^l^V^^. ^"I^ "i:^^ 

^A^^ 2::^^ m^^i^^l ^-a^ ^<=>1^^ 'S^^^ I5NA» 

§Vo^ oil- ClaKNew England Biolabs. Beverly. MA) ^-§-^15^ ^^^m ^. 

1% o>7>S.^. ^71 «^^* ^^*>^^. ^] DNA« ^V^m^ N+ 

^^^1-J(Hybond N+ membrane. Amersham)^^ ^d-]^]f]Jl, -d-]^ DNA^ 1i-A>Ad^^€4. 

32ps a^l^ KmR Sfe CmR -H-^^V* A>^^<^ 1:^:1^ ^^rf. H^>.i^^ 

-^SJ^^m 13^^ PCRCarbitrary PGR)* ^^^V^mCaetano-Annoles. G. 1993. 

Amplifying DNA with arbitrary oligonucleotide primers. PGR Methods Appl.. 3. 

85-92.). 

<128> m^^ii^ol ^tSJ^ ^^1 DNA^ ^^^^^ Tn5 ^■<aAi<i( insert ion 

sequence)"^ ^ol^oi ^e^-oHiil. m^^i^ ia>^^^ DNA<^1 
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HehoH* AV-i-^H ^^^m^. ^71 -J^^ PCR^ ^ ^ 

oflA-l E^>;.3£§ ^o]:^^ SB^-oH Tn5Ext(5(Z:AGCATACATTATACGAAGTrATATrAAG-3(Z:, (^) 

^A^)* ol-g-^Vc^ ^ «>^^ ^^^^ 

^«a7>^ DNA# oHAi, ^^-11 4^^^ Sel-<^H Arbl(50 

TTCAaXJATAGACGrACGATNNNNNNNNMGATAT-30. (^)^li-^<=^l^i ^^^)» "^^l ^^^^ 
^ DNA^ 1:^^ ^^'^^l ^^^1^ '=>1^7l-^^ DNAS. ^ ^4 ^^H^i 

^ol^cj ^el-oH TnSInt^ Arbl^ 3' 257fl^ A-l^^l- ^o^^ hb^-oH 

Arb2 ( 50TTCAGCGATAGACCTACGAT-3C. (^)>lli.^<=^l^i ^^^)» <=>1^^V^ ^^^^^ 
^7V^- DNA» ifl^-^^ ^^^mtq-. DNAfe ^<^>^ PGR ^^1 ^m(Qiaquic 

spin PGR purification kit. Quiagen)^ -l-^-^H ^S.^^ ^^^^JL, 

OH Tn5Int(50TCGACCrGGAGGCATGGAAGGrTGA-3<Z). (^)^li.^<=>flAi ^^^)» <^1^^V^ 
^el^ DNA51 ^7lAi1 ^-^-^^ ^19^>^^^. =^ BLAST S-S-Zl^-i: o1-§-«H 

:d;^V DNA Ai^CGene Bank DNA sequence)3il- «151^<^ ^"^l^V^^- ^^1 

^<3-^«^ TnKGloxP ^ TnGloxP ^1 ^<a^^l» ^ 3«:Hl t+Bl-xfl^x:^. 

<129> -^Al<5fl 3 

<i3o> PI j^o^ oJ-S-tf- ¥ ^^/^^ 

<131> ^AHl 2<=>fl rc|-e|- TnKGloxP ^^l^ B\o]^^2]£^ TnGloxP ^<^1^ S^Bl 
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io20020009647 ^^>^ 2002/11/30 

oi ^, loxp ^^^s. 4i^i*>H^ *>^^^. PI ^<^v^i ^^s^a^ 

^ oln] ^^^^ ^^i^-^*:*!! ^«S^V^^-(Mi 1 ler . J ,H. , editors, 1992, A 

short Course in Bacterial Genetics; A Laboratory Manual and Handbook for 
Escherichia coli and Related Bacteria, New York: Cold Spring Harbor). 

<132> -^Alofl 4 

<133> pTSCre Wr^^Bj^ Cre DNA #^^/^ ^-^^^/# ^ 

<134> ^aHI 3«^1 ttj-E}. :^2^^ TnKGloxP^ TnCloxP* ^"^^ 
^ol^^JI Cre» ^■^^l^'l^ pTSCre ^^^B^CYoon YG, et al. 1998. Cre/loxP-mediated 
excision and amplification of the Eshcerichia coli genome. Gene 14 . 89-95)* 
^^4. pTSCre ^A^^ Cre ^^A^ ni^^^}^}^^ ^S.S.^{?let)^ ^ 

n 2:^ SlSS, SS.S.BllM5l-Al-o]^^ol ^7^^^ 42t:S 1^11 "^f^M Cre 

DNA A3,^ 2L4i» ^^^mi^. Cre DNA ^^flS^ ^^^.^ "^^^1 

^o]!- 7>:^1^ tfl;^-^ ^<5l^^ PCR^ ^^^5^1=1-. 
<135> ^ -^aHS ^ 4<^>«>i, b0532 TnKGloxP7> >^<g€ ^<^1^^4 b0619 

TnCloxP7> >^<a^ ^<^1^. b2011 ^^Hl TnKGloxP7> ^<^^ ^o]^^ b2073 ^^Hl 
TnCloxP7> -a-^a^ b2829 ^^Hl TnKGloxP7> -^-S^^ ^<^1^^ b2890 ^:*H 

TnCloxP7> ^ b4271 ^^H TnKGloxP7> -y-'a^ €<^1^^ b4326 -^^H 

TnCloxP7> ^<^3€ €<^1^* o]^^ zl-z^- PI Cre ^^A^ ^ 

^Al^o.T3^, zi :i5il-l- 4^ A. B, C ^ D^fl ^-E^-vfl^c^-. 
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<136> 5 

<137> PI jtl.o^;<J ^1^JE^^^# ^^-^^1 W-^ 

<138> >^7l <§4^fl ^^^^7> AT^^ AA^ ^'^'l^^ ^1^^ 

31 ^<^;^>s.. ^W* PI ^-^-V^l -S-^Bl-dysate)^ Pi ^'^^V^l 

^1^^ ^*l-<^ ;^fl2:-^(homologous recombination)-ir <^l-§-^>'=^ PI ^'^'V^l t^*^^>^ 

<139> ^^tb «Viq- ^<^1. ^ ^^-^ Cre/loxP ^<='l^ ^11^^ ^^^-^ 

s. ^«s«v^ ^^^-^s. ^^^]% ^^^^ ^^^^s. ^^n]7} tzv^c^tb 
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*M, oi, o^B) 7W 71*^^=11 ^>*ii ^ 5a=v- *^ 

^>»4 47i«-a-«l *s -fl^** ^^*>'^ -'J^'^* 

A, A>*« 5i^t^. a*. t(i=a-«°ii^«?t "y^^ «• ^-a* 

^^s.*«i. ■3^«17V -id^^^a "l^* soi^«* ^a**-* 4- sife a 

m. a^. & "^'^^ 
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11 

^ -^^ofl SEQ ID N0:3^ Ai<i* ^^^^ ^J^^^» ^ 
ol<4 ^^U^^ Ai<t4- ^fe <?1^^^» 7>:^H. SEQ ID N0:45. S^^fe 

loxP SEQ ID N0:5S. S^S)^ W ^€;^> ^ SEQ ID N0:6^^ S.^^^ GFP -^-^ 

Xh* S-W^ TnKGloxP. 
[^^■^J- 21 

1 « ^<=>1^i. SEQ ID NO:l^ <g7lAi<i^ S.^^}^ TnKGloxP. 
I^^^J- 31 

^ -i^oll SEQ ID N0:3^ ^J^^^« t^^- ^ 

6fl oliiV ^i^^ ^4^JLdi ^^^^» 7V^H. SEQ ID N0:4S- Sm^fe 

loxP SEQ ID N0:7S S.^^^ CmR -B-^^>» 5.^*^ S^^5L^ TnCloxP. 

l^^^J- 4] 

3 9X^^^. SEQ ID N0:2Sl «g7lA-1^^ TnCloxP. 
51 
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%^ <^7^: 2002/11/30 
1020020009647 ^ v 

PI ^o}^] ^€5-13^ (PI phage transduction)^ «^l-§-*V'=^ ^7] ^ A 

>^7l <§'^^1<H1 Cre ^^A* ol» ^ 7fl^ loxP ^ 

m] iWfe. "^^^^ ^^^> ^1^^ ^1^^* ^^^^ 

61 

^^.S.^ TnKGloxP ^ ^ 3 4 S^^.5L§ TnCloxP^J ^^1 

[^^^j- 71 

y^] 5 ^J-<^1 $i<H>H. sl7>o>;^l# ol^*H GFP -fi-^^m KmR ^ loxP ^^l: 

^fe pKKloxP ^n<^ ^'^^^ pRGloxP* ^^^1. pKGloxP ^ 

^IBI^H. KmR. GFP ^ loxP DNA ^^l^fl 

^^1. Bl7M^l« ol^^H ^71 ^Bltfl^ DNA S^A^ pMQrai<MCS> ^^<^ 

pTnKGloxP ^B]* ^ pTnKGloxp PGR ^^1 

« SEQ ID NO:l^ '§7lA-l^^ S^^V^ S^^^i^ TnKGloxP* 

CmR^ loxP pKCloxP ^B^ofl ;^mJL4i-l- ^2^«H. CmR^q- loxP 

DNA S^l-^ ^Bl«fl ^fe ^^1. 2l7>oV;^l» A>-g-«r>o^ >8-7l DNA 2.^^ 
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^d^^ pMOiym<MCS> -^-d*><^ pTnCloxP ^13^*>^ ^^1. ^ PTnCloxP 

PCR ^^1* S.^^>fe ^^l-^^ SEQ ID N0:2^ <^7]^^'^■^ S.^ 

^^^^^ TnCloxP* :^12:^M ^^«V^ ^1^31- 
81 

5 ^1 7 %«:>fl ^71 «§^^7> :^171^ ^-1^ ^<^l^i 2 7fl^ ^o] 

^* ^^^}^ ^<=^^V(donor)S.. t]-^ ^V^S ^'=^;^V(recipient)S. PI 5j|-<^> 

^^^^1 ^^'=>] y^]7]^ ^^]^* ^<^;^Vs.^H -^^^^-^s PI ^'^'H ^^^"v^^* 
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11 



GFP 




loxP 



OE 



OE 



FP-1 



RP-1 
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%^ <g^V: 2002/11/30 



[S. 2] 



TnKGloxP 

OE Km" GFP toxP OE 




TnCloxP 

OE Cm^ loxP OE 




i 



Km'' GFP loxP 
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IS. 31 



*'*'r^ ts* «• 




5s aiii 



B 




blOl9bio47 
blOSO 



• 



^^ <^;4'- 2002/11/30 
020020009647 ^ -i a r 
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IS. 41 

A. 



TnKGIoxP otb0532 
loxPGVV Km' 



TnCIozPatb0619 
loxP Cm* 




M C D 




B. 



TnKGIoxPotb2011 
Km*GFP loxP 



i 



TiiCloxPntb2073 
Cm' loxP 



Kin*GFF loxP 



Cm* loxP 



.70 kb 



L 



M C P 



4.0 kb ■ 
3.0 kb^ 




TnKGIoxPatb2829 

Km'^GFP loxP 



i 



Km^OFP loxP 



— 



TnCloxPat b2890 
Cm*/o.vP 



Cm^ loxP 



70 kb 



Km^GFP loxP 



JP2 



M C D 



3.0kb- 
2.0 kb- 




2.5 kb 



D. 



TnKGloxPotb4271 
/DxP GFP Km* 



TnCloxPotb4326 



M C D 



1^ PlSS££J 

hxP GFP Km* 



loxP Cm* 



J 



3.0 kb 
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m 

^^>: 2002/11/30 



<110> Korea Advanced institute of Science and Technology <120> CONSTRUCTION OF 
NOVEL STRAINS CONTAINING MINIMIZING GEN(»IE BY Tn5-C0UPLED Cre/loxP EXCISION 

SYSTEM <160> 13<170> Kopatentin 1.71 <210> 1 <211> 2437 <212> DNA 
<213> Artificial Sequence <220> <223> TnKGloxP <400> 1 attcaggctg 



cgcaactgtt gggaagggcg atcggtgcgg gcctcttcgc tattacgcca 
atacacatct caaccatcat cgatgaattc gagctcggta cccgggttga 
ttgcggccgc aaaaattaaa aatgaagttt tgacggtatc gaaccccaga 
gaagaactcg tcaagaaggc gatagaaggc gatgcgctgc gaatcgggag 
gtaaagcacg aggaagcggt cagcccattc gccgccaagc tcttcagcaa 
agccaacgct atgtcctgat agcggtccgc cacacccagc cggccacagt 
agaaaagcgg ccattttcca ccatgatatt cggcaagcag gcatcgccat 
gagatcctcg ccgtcgggca tccgcgcctt gagcctggcg aacagttcgg 
cccctgatgc tcttcgtcca gatcatcctg atcgacaaga ccggcttcca 
tgctcgctcg atgcgatgtt tcgcttggtg gtcgaatggg caggtagccg 
atgcagccgc cgcattgcat cagccatgat ggatactttc tcggcaggag 
tgacaggaga tcctgccccg gcacttcgcc caatagcagc cagtcccttc 
gacaacgtcg agcacagctg cgcaaggaac gcccgtcgtg gccagccacg 
tgcctcgtct tggagttcat tcagggcacc ggacaggtcg gtcttgacaa 
gcgcccctgc gctgacagcc ggaacacggc ggcatcagag cagccgattg 



60 gctgtctctt 
120 actgcggatc 
180 gtcccgctca 
240 cggcgatacc 
300 tatcacgggt 
360 cgatgaatcc 
420 gggtcacgac 
480 ctggcgcgag 
540 tccgagtacg 
600 gatcaagcgt 
660 caaggtgaga 
720 ccgcttcagt 
780 atagccgcgc 
840 aaagaaccgg 
900 tctgttgtgc 
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ccagtcatag ccgaatagcc tctccaccca agcggccgga gaacctgcgt 
ttgttcaatc atgcgaaacg atcctcatcc tgtctcttga tccactagat 
tttatcaggg ttattgtctc atgagcggat acatatttga atgtatttag 
aaataggggt tccgcgcaca tttccccgaa aagtgccacc tgcatcgatg 
aagttcctat tctctagaaa gtataggaac ttcgaattgt cgacaagctt 
atcgaaatta atacgactca ctatagggag accggaattc attatttgta 
atgccatgtg taatcccagc agcagttaca aactcaagaa ggaccatgtg 
tcgttgggat ctttcgaaag ggcagattgt gtcgacaggt aatggttgtc 
acagggccat cgccaattgg agtattttgt tgataatggt ctgctagttg 
tcttcaatgt tgtggcgaat tttgaagtta gctttgattc cattcttttg 
gtgatgtata cattgtgtga gttatagttg tactcgagtt tgtgtccgag 
tcttctttaa aatcaatacc ttttaactcg atacgattaa caagggtatc 



960 gcaatccatc 



1020 tattgaagca 



1080 aaaaataaac 



1140 aattgatccg 



1200 gatctggctt 



1260 gagctcatcc 



1320 gtcacgcttt 



1380 tggtaaaagg 



1440 aacggatcca 



1500 tttgtctgcc 



1560 aatgtttcca 



1620 accttcaaac 



ttgacttcag cacgcgtctt gtagttcccg tcatctttga aagatatagt 1680 gcgttcctgt 

acataacctt cgggcatggc actcttgaaa aagtcatgcc gtttcatatg 1740 atccggataa 

cgggaaaagc attgaacacc ataagagaaa gtagtgacaa gtgttggcca 1800 tggaacaggt 

agttttccag tagtgcaaat aaatttaagg gtaagttttc cgtatgttgc 
ccctctccac tgacagaaaa tttgtgccca ttaacatcac catctaattc 



1860 atcaccttca 



1920 aacaagaatt 



gggacaactc cagtgaaaag ttcttctcct ttactcattt tttctaccgg 1980 tacccgggga 

tcctctagag tcgacctgca ggcatgcaag cttggcgtaa tcatggtcat 2040 agctgtttcc 

tgtgtgaaat tgttatccgc tcacaattcc acacaacata cgagccggaa 2100 gcataaagtg 

taaagcctgg ggtgcctaat gagtgagcta actcacatta attgcgttgc 2160 gctcactgcc 
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cgctttccag tcgggaaatc caagggcgaa ttcgagctcg gtaccgggcc 2220 ccccctcgag 

ggacctaata acttcgtata gcatacatta tacgaagtta tattaagggt 2280 tccggatcct 

ctagagtaga cctctagagt cgacctgcag gcatgcaagc ttcagggttg 2340 agatgtgtat 

aagagacagc tgcattaatg aatcggccaa cgcgcgggga gaggcggttt 2400 gcgtattggg 

cgctcttccg cttcctcgct cactgac 2437 <210> 2 <211> 

1511 <212> DNA <213> Artificial Sequence <220> <223> TnCloxP <400> 2 
attcaggctg cgcaactgtt gggaagggcg atcggtgcgg gcctcttcgc tattacgcca 60 
gctgtctctt atacacatct caaccatcat cgatgaattc gagctcggta ccgcaaaaat 120 
taaaaatgaa gttttaaatc aatctaaagt atatatgagt aaacttggtc tgacagttac 
caatgcttaa tcagtgaggc accaataact gccttaaaaa aattacgccc cgccctgcca 
ctcatcgcag tactgttgta attcattaag cattctgccg acatggaagc catcacagac 
ggcatgatga acctgaatcg ccagcggcat cagcaccttg tcgccttgcg tataatattt 360 
gcccatggtg aaaacggggg cgaagaagtt gtccatattg gccacgttta aatcaaaact 420 
ggtgaaactc acccagggat tggctgagac gaaaaacata ttctcaataa accctttagg 
gaaataggcc aggttttcac cgtaacacgc cacatcttgc gaatatatgt gtagaaactg 
ccggaaatcg tcgtggtatt cactccagag cgatgaaaac gtttcagttt gctcatggaa 
aacggtgtaa caagggtgaa cactatccca tatcaccagc tcaccgtctt tcattgccat 
acggaatttc ggatgagcat tcatcaggcg ggcaagaatg tgaataaagg ccggataaaa 720 
cttgtgctta tttttcttta cggtctttaa aaaggccgta atatccagct gaacggtctg 780 
gttataggta cattgagcaa ctgactgaaa tgcctcaaaa tgttctttac gatgccattg 840 
ggatatatca acggtggtat atccagtgat ttttttctcc attttagctt ccttagctcc 
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180 
240 
300 



480 
540 
600 
660 



900 
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tgaaaatctc gataactcaa aaaatacgcc cggtagtgat cttatttcat tatggtgaaa 
gttggaacct cttacgtgcc gatcaacgtc tcattttcgc caaaagttgg cccagggctt 
cccggtatca acagggacac caggatttat ttattctgcg aagtgatctt ccgtcacagg 
tatttattcg gcgcaaagtg cgtciggtga tgctgccaac ttactgattt agtgtatgat 
ggtgtttttg aggtgctcca gtggcttctg tttctatcag catcgatgaa ttgatccgaa 
gttcctattc tctagaaagt ataggaactt cgaattgtcg acaagcttga tctggcttat 
cgaaattaat acgactcact atagggagac cggaattcga gctcggtacc gggccccccc 
tcgagggacc taataacttc gtatagcata cattatacga agttatatta agatcctcta 
gagtcgacct gcaggcatgc aagcttcagg gttgagatgt gtataagaga cagctgcatt 
aatgaatcgg ccaacgcgcg gggagaggcg gtttgcgtat tgggcgctct tccgcttcct 



960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1511 <210> 

cgctcactga c 

3 <211> 19 <212> DNA <213> Artificial Sequence <220> <223> OE sequence 
<400> 3 ctgtctctta tacacatct 

19 <210> 4 <211> 34 <212> DNA <213> Artificial Sequence <220> <223> 
loxP site <400> 4 ataacttcgt atagcataca ttatacgaag ttat 

34 <210> 5 <211> 996 <212> DNA <213> Artificial Sequence <220> <223> 
KinR gene <400> 5 gcaaaaatta aaaatgaagt tttgacggta tcgaacccca gagtcccgct 
cagaagaact 60 cgtcaagaag gcgatagaag gcgatgcgct gcgaatcggg agcggcgata 

ccgtaaagca 120 cgaggaagcg gtcagcccat tcgccgccaa gctcttcagc aatatcacgg 

gtagccaacg 180 ctatgtcctg atagcggtcc gccacaccca gccggccaca gtcgatgaat 

ccagaaaagc 240 ggccattttc caccatgata ttcggcaagc aggcatcgcc atgggtcacg 
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acgagatcct 
agcccctgat 
cgtgctcgct 
gtatgcagcc 



^^ <^7^: 2002/11/30 



300 cgccgtcggg catccgcgcc ttgagcctgg cgaacagttc ggctggcgcg 
360 gctcttcgtc cagatcatcc tgatcgacaa gaccggcttc catccgagta 
420 cgatgcgatg tttcgettgg tggtcgaatg ggcaggtagc cggatcaagc 
480 gccgcattgc atcagccatg atggatactt tctcggcagg agcaaggtga 



gatgacagga 540 gatcctgccc cggcacttcg cccaatagca gccagtccct tcccgcttca 



gtgacaacgt 
gctgcctcgt 



600 cgagcacagc tgcgcaagga acgcccgtcg tggccagcca cgatagccgc 
660 cttggagttc attcagggca ccggacaggt cggtcttgac aaaaagaacc 



gggcgcccct 720 gcgctgacag ccggaacacg gcggcatcag agcagccgat tgtctgttgt 

gcccagtcat 780 agccgaatag cctctccacc caagcggccg gagaacctgc gtgcaatcca 

tcttgttcaa 840 tcatgcgaaa cgatcctcat cctgtctctt gatccactag attattgaag 

catttatcag 900 ggttattgtc tcatgagcgg atacatattt gaatgtattt agaaaaataa 

acaaataggg 960 gttccgcgca catttccccg aaaagtgcca cctgca 

996 <210> 6 <211> 947 <212> DM <213> Artificial Sequence <220> <223> 
GFP gene <400> 6 attatttgta gagctcatcc atgccatgtg taatcccagc agcagttaca 



aactcaagaa 

gtcgacaggt 

tgataatggt 

gctttgattc 

tactcgagtt 

atacgattaa 

tcatctttga 



60 ggaccatgtg gtcacgcttt tcgttgggat ctttcgaaag ggcagattgt 
120 aatggttgtc tggtaaaagg acagggccat cgccaattgg agtattttgt 
180 ctgctagttg aacggatcca tcttcaatgt tgtggcgaat tttgaagtta 
240 cattcttttg tttgtctgcc gtgatgtata cattgtgtga gttatagttg 
300 tgtgtccgag aatgtttcca tcttctttaa aatcaatacc ttttaactcg 
360 caagggtatc accttcaaac ttgacttcag cacgcgtctt gtagttcccg 
420 aagatatagt gcgttcctgt acataacctt cgggcatggc actcttgaaa 
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aagtcatgcc 
gtagtgacaa 
gtaagttttc 
ttaacatcac 
ttactcattt 
cttggcgtaa 
acacaacata 
actcacatta 



1^ ^;^>: 2002/11/30 

480 gtttcatatg atccggataa cgggaaaagc attgaacacc ataagagaaa 
540 gtgttggcca tggaacaggt agttttccag tagtgcaaat aaatttaagg 
600 cgtatgttgc atcaccttca ccctctccac tgacagaaaa tttgtgccca 
660 catctaattc aacaagaatt gggacaactc cagtgaaaag ttcttctcct 
720 tttctaccgg tacccgggga tcctctagag tcgacctgca ggcatgcaag 



780 tcatggtcat agctgtttcc tgtgtgaaat tgttatccgc tcacaattcc 
840 cgagccggaa gcataaagtg taaagcctgg ggtgcctaat gagtgagcta 
900 attgcgttgc gctcactgcc cgctttccag tcgggaaatc caagggc 
947 <210> 7 <211> 1069 <212> DNA <213> Artificial Sequence <220> <223> 
CmR gene <400> 7 gcaaaaatta aaaatgaagt tttaaatcaa tctaaagtat atatgagtaa 
acttggtctg 60 acagttacca atgcttaatc agtgaggcac caataactgc cttaaaaaaa 

ttacgccccg 120 ccctgccact catcgcagta ctgttgtaat tcattaagca ttctgccgac 

atggaagcca 180 tcacagacgg catgatgaac ctgaatcgcc agcggcatca gcaccttgtc 

gccttgcgta 240 taatatttgc ccatggtgaa aacgggggcg aagaagttgt ccatattggc 

cacgtttaaa 300 tcaaaactgg tgaaactcac ccagggattg gctgagacga aaaacatatt 

ctcaataaac 360 cctttaggga aataggccag gttttcaccg taacacgcca catcttgcga 

atatatgtgt 420 agaaactgcc ggaaatcgtc gtggtattca ctccagagcg atgaaaacgt 

ttcagtttgc 480 tcatggaaaa cggtgtaaca agggtgaaca ctatcccata tcaccagctc 

accgtctttc 540 attgccatac ggaatttcgg atgagcattc atcaggcggg caagaatgtg 

aataaaggcc 600 ggataaaact tgtgcttatt tttctttacg gtctttaaaa aggccgtaat 

atccagctga 660 acggtctggt tataggtaca ttgagcaact gactgaaatg cctcaaaatg 
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1020020009647 



W^ ^^>: 2002/11/30 



ttctttacga 



720 tgccattggg atatatcaac ggtggtatat ccagtgattt ttttctccat 



tttagcttcc 



780 ttagctcctg aaaatctcga taactcaaaa aatacgcccg gtagtgatct 



tatttcatta 



840 tggtgaaagt tggaacctct tacgtgccga tcaacgtctc attttcgcca 



aaagttggcc 



900 cagggcttcc cggtatcaac agggacacca ggatttattt attctgcgaa 



gtgatcttcc 



960 gtcacaggta tttattcggc gcaaagtgcg tcgggtgatg ctgccaactt 



actgatttag 



1020 tgtatgatgg tgtttttgag gtgctccagt ggcttctgtt tctatcagc 



1069 <210> 8 <211> 19 <212> DM <213> Artificial Sequence <220> <223> 
primer-pMOD<MCS>FP-l <400> 8 attcaggctg cgcaactgt 

19 <210> 9 <211> 22 <212> DNA <213> Artificial Sequence <220> <223> 
priiner-pMOD<MCS>RP-l <400> 9 tcagtgagcg aggaagcgga ag 

22 <210> 10 <211> 28 <212> DNA <213> Artificial Sequence <220> <223> 
primer-TnSExt <400> 10 agcatacatt atacgaagtt atattaag 

28 <210> 11 <211> 35 <212> DNA <213> Artificial Sequence <220> <223> 
primer-Arbl <400> 11 ttgagcgata gacgtacgat nnnnnnnnnn gatat 
35 <210> 12 <211> 20 <212> DNA <213> Artificial Sequence <220> <223> 
primer-Arb2 <400> 12 ttgagcgata gacgtacgat 

20 <210> 13 <211> 25 <212> DNA <213> Artificial Sequence <220> <223> 
primer-Tn5Int <400> 13 tcgacctgca ggcatgcaag cttca 

25 
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